INTRODUCTION
Application of soft magnetic materials in electronic devices requires knowledge about losses under different conditions of exposition: sinusoidal and nonsinusoidal flux waveforms of different shapes, with and without DC bias condition. During the two last decades the two classes of core loss' models have been elaborated. The first class consists of models which are based on the Steinmetz Equation [1] , [2] , [3] , [4] , [5] , [6] , [7] , [8] , [9] . However the second class is based on the assumption that the shape of the waveform does not matter and as a result only look at peaks [10] , [11] , [12] , [13] and [14] . Non of them presents satisfactory algoritm enabling us to calculate of core losses v.s. temperature of sample with and without presence of conditions for exposition mentioned above. Therefore, this paper is devoted to solution of this problem.
I. SCALING AND UNIFIED CORE LOSS MODEL
On the base of our recent papers [10] , [13] we derive the unified model of the total core loss versus the four independent variables: f -frequency, △B-pik to pik magnetic induction, H DC -DC bias and T -temperature:
(1) * e-mail: adam.ruszczyk@pl.abb.com † e-mail: sokalski krzysztof@o2.pl
In order to apply scaling to (1) the right hand side has to be homogeneous function in general sense. This assumption has to be satisfied both, by the experimental data and by the mathematical model. However, according to results of researches presented in [15] , (1) and measurement data formed by the action of DC-bias are not uniform in the required sense. This problem we have solved in the previous paper [13] by using the method invented by Van den Bossche et al. [6] . They have mapped the DC-bias into primary magnetization curve. Using their idea we have used the following mapping:
where M i = tanh(H DC · c i ) and c i are free parameters to be determined from the experimental data. The number of M i components is optional. The introduced mapping (2) enables us to write down the following condition for
to be a homogenous function in general sense:
Substituting for λ the following expression: λ = (△B) −1/b we derive the most general form for P tot which satisfies (3): (5)- (7) 
II. THE MODELING OF F (·, ·, ·)
In order to determine F (·, ·, ·) we assume its form to be factorable:
Φ(·, ·) is a version of very well working model function derived in [13] :
Basing on some computer experiments we have selected for Θ(·) the following Padé approximant [16] :
where θ = T +τ ∆B γ , T • C is measured temperature, τ and z are tuning parameters, ψ i are Padé expansion coefficients. Error of Voltage and Current < 4%, 2) Equipment Accuracy < 5, 6%, 3) Capacitive Couplings negligible (capacitive currents are relatively lower compared to inductive currents), and 4) Temperature < 4%. For details of the applied measurement method and the errors of the relevant factors we refer to [7] , [8] . The parameter values of (4)- (7) have been estimated by minimization of χ 2 using the Simplex method of Nelder and Mead [16] and the our experimental data. The measurement series consists of 60 points, see (4)- (7) and the estimated parameter values TABLE II we have drawn the three scatter plots Fig. 1, Fig. 2 and Fig. 3 , which compare estimated points with the experimental ones in the three projections, respectively. Note that, in order to prevent generation of large numbers in the estimation process the unit of frequency was kHz while other magnitudes were expressed in SI unit system. 
IV. CONCLUSIONS
Efficiency of the scaling in solving problems concerning of power losses in Soft Magnetic Materials has been confirmed all ready in the recent papers [10] - [13] . However, this paper is the first one which presents application of scaling in modeling of temperature dependence of the core loss. The presented method is universal, which means that it works for wide spectrum of expositions and different soft magnetic materials. Moreover the presented model formulae (4)- (7) are not closed and can be adapted for a current problem by fitting the forms of both factors Φ and Θ. At the end one must say that success in applying the scaling depends on property of data. The data
